Interaction of arginine with Capto MMC in multimodal chromatography.
This study highlights the ability of arginine to elute bovine serum albumin (BSA) and a monoclonal antibody against interleukin-8 (mAb-IL8) from Capto MMC, which is a multimodal cation exchanger. Arginine provides high recovery of monomeric BSA from Capto MMC chromatography columns at yields similar to NaCl elution, and oligomeric BSA was more readily eluted by arginine than by NaCl. The effectiveness of arginine as an eluent also enabled the separation of monomeric BSA from the oligomeric forms. The purification of mAb-IL8 was successfully achieved using Capto MMC chromatography and arginine as the eluent. The mechanism of the effects of arginine on protein elution was determined by calculating the binding free energy between arginine and Capto MMC using molecular dynamics simulations. The overall affinity of arginine for Capto MMC was associated with electrostatic interactions. However, additional affinities contributed by hydrophobic interaction or hydrogen bonding were also observed to play a role in the interaction between arginine and Capto MMC, which likely results in the characteristic elution by arginine.